Overexpression of CsNMAPK in tobacco enhanced seed germination under salt and osmotic stresses.
In this research, biological function of CsNMAPK, encoding a mitogen-activated protein kinase of cucumber, was investigated under salt and osmotic stresses. Northern blot analysis showed that the expression of CsNMAPK was induced by salt and osmotic stresses in the cucumber root. In order to determine whether CsNMAPK was involved in plant tolerance to salt and osmotic stresses, transgenic tobacco plants constitutively overexpressing CsNMAPK were generated. Northern and Western blot analysis showed that strong signals were detected in the RNA and protein samples extracted from transgenic lines, whereas no signal was detected in the wild type tobacco, indicating that CsNMAPK was successfully transferred into tobacco genome and overexpressed. The results of seed germination showed that germination rates of transgenic lines were significantly higher than wild type under high salt and osmotic stresses. In addition, seed growth of transgenic lines was much better than wild type under salt and osmotic stresses. These results indicated that overexpression of CsNMAPK positively regulated plant tolerance to salt and osmotic stresses.